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WHAT IS CLAIMED IS: 




A method for timing recovery of a digital signal~-in— a-, 
telecommunications receiver, comprising : 

tracking a plurality of coefficients in a tracking buffer 



for timing drift, 



centering the plural it y.„ of ... coeffd-G-i-ent.s„in^he,jLr^£king^ 





ETrtering.,. ^through an- equal izer, the - digit a-1 signal with the 
plurality of coefficients, and 

updating the plurality of coefficients in the tracking 
buffer. 



2 . A method for timing recovery of a digital signal according 
to claim. 1, wherein: 

the step of tracking the plurality of coefficients further 
comprises , 

summing a .set- of left coefficients, 

summing a set of center coefficients, 

summing a set of right coefficients, 

comparing the set of left coefficients, the set of 
center coefficients, and the set of right coefficients to obtain 
a set with the greatest weighting; and 
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the step of centering the plurality of coefficients further 
comprises centering the plurality of coefficients about the set 
with the greatest weighting. 



(fy A method for timing recovery of a digital signal in a 
telecommunications receiver, comprising: 

splitting the digital signal into an in-phase input signal 
and a quadrature input signal, 

tracking a plurality of coefficients in a tracking buffer 
for timing drift, wherein the coefficients are in-phase 
coefficients, — \T^L^°^0 



^ent ering? the plurality of in-phase coefficients in the 
tracking buffer, 



c ^rering ^t he_ _p.l u ra llty of quadrature coefficients in the 
tracking buffer, 

filtering, through a n in-phase equalizer, the in-phase 
signal with the plurality of in-phase coefficients, 



filtering, through a quadrature equalizer, the quadrature 
signal with the plurality of quadrature coefficients, 



updating the plurality of in-phase coefficients in the 
tracking buffer, and 



updating the plurality of quadrature coefficients in the 
tracking buffer. 
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4. A method for timing recovery according to claim 3, further 
comprising: 

tracking a plurality of coefficients in a tracking buffer 
for tirqiiig^drif t , whe~^in3j^ 



^eoef ;f i c i enEs" 



5 J A timing recovery device for processing a digital signal, 
comprising 

or processing said digital signal, 
a filter buffer^for storing a plurality of equalizer <J£G$>® 
coefficients to be applied to said equalizer, and |o3 

a buffer manager for tracking the equalizer coefficients 
within the filter buffer, and for shifting the coefficients 
within the filter buffer such that the coefficients remaTrCP 
.^bstlm^ . 



6. A timing recovery device according to claim 5, wherein the 
tracking buffer further comprises: 

a data tracking buffer for storing a portion of said signal, 

and 

a coefficient tracking buffer for storing said equalizer 
coefficients. 



7. A timing recovery device according to claim 5, further 
comprising: 
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a data tracking buffer for pointing to said portion of said 
signal stored in said tracking buffer, and 

a coefficient tracking buffer for pointing to said equalizer 
coefficients . 

A timing recovery device for processing a digital signal 
having an in-phase portion and a quadrature portion, comprising: 
an in-phase equalizer for processing said in-phase portion 



an in-phase tracking buffer for storing a plurality of in- 
phase equalizer coefficients to be applied to said in-phase 
equalizer; 

a quadrature equalizer for processing said quadrature 
portion of said signal; 

a quadrature tracking buffer for storing a plurality of 
quadrature equalizer coefficients to be applied to said 
quadrature equalizer; and 

a buffer manager. 

9. A timing recovery device according to claim 8, wherein: 

the buffer manager is designed for tracking the in-phase 
equalizer coefficients within the in-phase tracking buffer, for 
shifting the in-phase coefficients within the in-phase tracking 
buffer such that the in-phase coefficients remain substantially 



of said signal; 






£p> and for shifting 
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the quadrature coefficients within the quadrature tracking buffer 
such that the quadrature coefficients remain substantially 
centered within the quadrature tracking buffer. 

10. A timing recovery device according to claim 8, wherein: 

the buffer manager is designed for tracking the quadrature 

equalizer coefficients within the quadrature tracking buffer, for 

shifting the in-phase coefficients within the in-phase tracking 

buffer such that the in-phase coefficients remain substantially 

centered within the in-phase tracking buffer, and for shifting 

the quadrature coefficients within the quadrature tracking buffer 

I 

such that the quadrature coefficients remain substantially V 
centered within the quadrature tracking buffer. 
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Amendment to the Claims: 

The claims under examination in this application, including their current status and 
changes made in this paper, are respectfully presented. 



l^currently amended). A method for timing recovery of a digital signal in a 
telecommunications receiver, comprising: 

tracking a plurality of coefficients in a tracking buffer for timing drift; 
centering the plurality of coefficients in - tho*tracking buffer; 
filtering, through an equaBzei ^n instance^of the digital signal with fee a 
sdectedj ^^li ^of fflj^coefficien ts, corresponding to the contents of a contiguous sequence of 
coefficient locations within a^faaddn^bu^ that has a Jar per number^of coefficient locations 
than the n umber of filter coefficients in the selected plurality of filter coefficients: e nd 

updating the phaeal fty of coefficients in cpntrnte^ofi he tracidngbuffer responsive 
to the filtering step: 

determining a set of coefficient locations in the tracking buffer having highest 
coefficient values; 

responsive to the set of coefficient locations being at a different position from the 
selected pl urality of filter coefficients within the tracking buffer, selecting a shifted contiguous 
sequence of coefficient locations for the selected plurality of filter coefficients; and 

repeating fee filtering and updating steps for a next instance of the d igital signal 



9< 



' (currently amended). A method for timing recovery of a digital signal aoeording-fee 
f?1 nim lj wherein in a telecommunications receiver, comprising : 

thoctep of tracking fee a plurality of coefficients further comprises in a tracking buffer 
for timing drift the tracking step comprising : 

summing a set of left coefficients, 
summing a set of center coefficients, 
summing a set of right coefficients, 
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comparing the set of left coefficients, the set of center coefficients, and the 
set of right coe fficients to ob tain a set with the greatest5y^gjLting;.and^ 

the step of centering the plurality of coefficients in the tracking buffer, by further 
oomprioos centering the plurality of coefficients about the set with the greatest weighting, 

filtering, through an equalizer, the digital signal with the plurality of coefficients, 

and 

updating the plurality of coefficients in the tracking buffer. 

Q3^(currently amended). A method for timing recovery of a digital signal in a 
telecommunications receiver, comprising: 

splitting the digital signal into an in-phase input signal and a quadrature input 

signal* 

fea clting a plurality of eocffieiento in a tracking buffer for timing drift, wherem 
the coefficients arc in phage coefficients/ 

centering the plurality of in phase coefficients in tho tracking buffer 
centering the plurality of quadrature coefficients in the tracking buffer ? 
^filtering, through an in-phase equalizer, the in-phase signal with the a selected 
plurality of in-phase coefficients corresponding to the contents of a contiguous sequence of 
coefficient locations within an i n-phase tracking buffer that has a larger numbw nf mpffiHonf 
locations than the number of coefficients in the selected plurality of in-phase coefficients,^ 

filtering, through a quadrature equalizer, the quadrature signal with the a 
selected plurality of quadrature coefficients, 

updating the plurality of in-phase coefficients in the tracking buffer, and 
updating the plurality of quadrature coefficients in the tracking buffer, 
determining a set of coefficient locations in the in-phase tracking buffer having 
highest coefficient values. 

responsive to the set of coefficient locations being at a different position from the 
selected plurality of in-phase coeffic ients within the in-phase tracking buffer, selecting a shifted 
contiguous sequence of coefficien t locations for the selected plurality of in-phase coefficients, 
and 
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repeating the splitting, filtering, and updating steps . 

4 (currently amended). A method for timing recovery according to claim 3/ wherein the 
selecte d quadrature coefficients correspond to the contents of a contiguous sequence of 
coefficient location s within a quadrature tracking buffer that has a larger number o f fnpffiHpnt 
locations than the nu mber of coefficients in the selected plurality of quadrature coefficients ^ 

and further comprising: 

tracking a plurality of coefficients in a tracking buffer for timing drift, wherein 
the cooffirienta arc quadrature coofficicn to determining a set of meffirtent locations in the 
quadrature tracking buffer having hig hest cneffirin nt values, and 

\jesponsive to the set of coefficient locations being at a Hi ffpmnfr position from the 
selected plurality of quadrature coeffici ents within the iivphase tracking buffer, selecting a 
shifted contiguous se quence of coefficient locations for fee selected plurality of quadrature 
coefficients /^ 

^S^currently amended). A timing recovery device for processing a digital signal 
comprising: 

an equalizer for processing said digital signal, 

a ataj^ddng buffer having a plurality of coefficient locations defining a leng th 
of the tracking buffer, the tracking buffer for storing a plurality of equalizer coefficients in a 
sequence of coefficien t locations that is shorter than the length of the tracking buffer, the 
plurality o f equalizer coeffidents^ to be applied to said equalizer, and 

{^buffer manager for tracking the e qualizer coefficients contents of the coefficient 
locations within the fike? tracking buffer, and for shifting the sequence of coefficient locations in 
the tracking buffer to be applied a s the plurali ty of pqiializpr coefficients within the filter buffer 
such that the coefficients remain substantially centered within the filter buf f o responsive to 
shifts, within the tracking buffer, of a set of coefficient locations having the highest coefficient 
values ^ 
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6 (currently amended). A timing recovery device according to claim 5, wherein the 
tracking buffer further comprises: 

a data tracking buffer for storing a portion of said digital signal in a plurality of 
data locations at a selected position of the data tracking buffer, and 

a coefficient tracking buffer for storing said equalizer coefficients . 

7 (currently amended). A timing recovery device according to claim 5, further 
comprising: 

a data tracking buffer for pointing to paid portion of oaid digital signal otorod in a 
location of said tracking buffer at which a portion of the digital signal is stored, and 

a coefficient tracking buffer for pointing to a location of said tracking buffer at 
which said equalizer coefficients are stored. 

8 (canceled). 

9 (canceled). 

10 (canceled). 

^l^previously presented). A receiver, comprising: 

an analog-to-digital converter, for converting a received analog signal to digital 
samples; 1 

an adaptive equalizer, for applying a digital filter to a sequence of the digital 
samples using a sequence of continually updated filter coefficients; 

a tracking buffer, for storing the sequence of filter coefficients, the tracking buffer 
having a length longer than the length of the sequence of filter coefficients used by the adaptive 
equalizer; and 

^buffer management circuitry, for tracking movement; withi^the-tracking.buffer 4 
of the position of those filter coefficients having the highest values, and for fluffing the position 
of the sequence of filter coefficients within the tracking buffer, so that those filter coefficients 
having the highest values are in a central portion of the sequence/^ 
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12 (previously presented). The receiver of claim 11, wherein the tracking buffer 
comprises: 

a data sample tracking buffer, for storing data samples including the sequence of 
digital samples; 

a tap weight tracking buffer, for storing filter coefficients including the sequence 
of filter coefficients. 



^l^currently amended). ?he A receiver of claim 12 , comprising : 

an analog-to-digital converter, for converting a received analog si gnal to digital 

samples; 

an adaptive equalizer, for applying a digital filter to a sequence of the dig ital 
samples using a sequence of continually updated filter coefficients: 

^ a tracking buf fer, fnr C oring the sequence of filter coefficients, the tracking buffer 
having a length longer than the length of the sequence of filter coefficients used by the adaptive 
equalizer, and comprising^ 

a data sample tracking buffer for storing data samples, the data sample 
tracking buffer including wherein tho sequence of digital samples io otore djn a data filter buffer 
within the data sample tracking buffer for storing the sequence of digital samples: and 

a tap weight tracking buffer for storing filter coefficients, the tap weight 
tracking buffer including wherein tho sequence of filter cooffieicnto io otorod in a coefficient 
filter buffer within the tap weight tracking buffer for storing the sequence of filter coefficients: 

^buffer management circuitry, for tracking movement, within the tracking buffer, 
of the position of those filter coefficients having die highest values, and for shifting wherein th e 
buffer management circuitry shifts the position of the coefficient filter buffer within the tap 
weight tracking buffer so that those filter coefficients having the highest values are in a central 
portion of the sequence of filter coefficient s; and wherein tho buffer management circuitry shifts 
and for shifting the position of the data filter buffer within the data sample tracking buffer 
corresponding to shifts in the position of the coefficient filter buffer within the tap weight 
tracking buffer^ 
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(^jjciirrently amended). 33*e A receiver of claim 12, further comprising: 

an analog-to-digital converter, for con v erting a received analog signal to dig ital 

samples; 

an adaptive equalizer, for applying a digital filter to a sequence of the dig ital 
samples using a sequen ce of continually update d filter coeffiriprita; 



a tracking buffer, for storing the seq ue nce of filter coefficients, the tracking buffer 



having a length longer than the length o f the sequence of filter coefficients used bv the adap tf 
equalizer, the tracking buffer comprising^ 

a data sample tracking buffer, for storing data samples including the 
sequence of digital samples: and 

a tap weight tracking buffer, for storin g filter coefficients including the 
sequence of filter cn^ri™^ 

ffirffer management circuitry, for tracking movement, within the tracking buffer, 
of the position of those filter coefficients having the hig hest values, and for shifting the p ofiiKnn 
of the sequence pf filter coefficients w ithin the tracking buffer, so that those filter coefficients 
haying the highest valu es are in a central portion of the seq uence^ 

a data filter buffer for storing a value pointing to the location of the sequence of 
digital samples within the data sample tracking buffer; and 

a coefficient filter buffer for staring a value pointing to the location of the 
sequence of filter coeffidents Avithin the tap weight tracking buffer; 

wherein the buffer management circuitry adjusts the value stored in the coefficient filter 
buffer so that those filter coefficients having the highest values are in a central portion of the 
sequence of filter coefficients; 

and wherein the buffer management circuitry adjusts the value stored in the data filter 
buffer corresponding to adjustment of the value stored in the coefficient filter buffer. 

15 (currently amended). The A receiver of claim 11, wherein the adaptive cqu afigeg 
comprises comprising : 

an artaiog-to-digital converter, for conver t ing a received analog sig nal tn digital 

samples; 
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an adaptive equalizer, for applying a digital filter to a sequence of the digital 
samples using a sequence of continually updated filter coefficients, and comprising: 

an in-phase adaptive equalizer for applying a digital filter to a sequence 
of the digital samples corresponding to an in-phase component of the analog signal, using a 
sequence of continually updated in-phase filter coefficients; and 

a quadrature-phase adaptive equalizer for applying a digital filter to a 
sequence of the digital samples corresponding to a quadrature-phase component of the analog 
signal/ using a sequence of continually updated quadrature-phase filter coefficients; 

wherein the tracking buffer is for storing the sequence of in-phase filter 
coefficients and the sequence of quadrature-phase filter coefficient s, the tracking buffer having a 
len gth longer than the length of the sequence of filter coefficients used by the adaptive 
equalizery nd 

wherein the buffer management circuitry is for tracking movement of the 
position within the tracking buffer of both the in-phase and quadrature-phase filter coefficients 
having the highest values, and for shifting the position of both the in-phase and quadrature- 
phase sequences of filter coefficients within the tracking buffer, so that those filter coefficients 
having the highest values are in a central portion of the sequence . 
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